Inhibition of Breast Cancer Metastasis by Pluronic Copolymers with Moderate Hydrophilic-Lipophilic Balance.
Metastasis is the primary cause resulting in the high mortality of breast cancer. The inherent antimetastasis bioactivity of Pluronic copolymers with a wide range of hydrophilic-lipophilic balance (HLB) including Pluronic L61, P85, P123, F127, F68, and F108 was first explored on metastatic 4T1 breast cancer cells. The results indicated that P85 and P123 could strongly inhibit the migration and invasion of 4T1 cells. The effects of the polymers on cell healing, migration, and invasion exhibited bell-shaped dependencies on HLB of Pluronic copolymers, and the better antimetastasis effects of Pluronic copolymers could be achieved with the HLB between 8 and 16. P85 and P123 themselves could significantly inhibit pulmonary metastasis in 4T1 mammary tumor metastasis model in situ. In addition, a synergetic antimetastasis effect could be achieved during drug combination of doxorubicin hydrochloride (DOX) and P85 or P123 intravenously. The metastasis effects of P85 and P123 both in vitro and in vivo were partially attributed to the downregulation of matrix metalloproteinase-9 (MMP-9). Therefore, Pluronic copolymers with moderate HLB 8-16 such as P85 and P123 could be promising excipients with therapeutics in drug delivery systems to inhibit breast cancer metastasis.